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Synthesis of 4-((2-hydroxyethyl)(methyl)amino)benzaldehyde [HEMAB]
A mixture of 4-Fluorobenzaldehyde (500mg, 0.39mmol), N-methylethanolamine (600mg, 0.80mmol) and K 2 CO 3 (550mg, 0.40 mmol) was taken in DMSO (2 mL) and refluxed at 120 °C for 28 hours with constant stirring. The completion of the reaction was monitored by color change from transparent to light-yellow until to be dark orange. After the completion of the reaction, the crude production was cooled to rt, added water to it (50 mL). The crude product was extracted with ethyl acetate (2 x 20 mL). The organic layer was dried over anhydrous Na 2 SO 4 , filtered, and the evaporate the solvent. The precipitate was formed in a greater quantity and washed by cold EtOH (4 °C) until a yellow powder was obtained. The yellow powder was purified with a Hex:EtOAc mixture (3:1). The expected product yield obtained 96% as a yellow powder. M.p. 66-68 °C. 
Synthesis of 2-(4-((2-hydroxyethyl)(methyl)amino)benzylidene)malononitrile). [HEMABM]
To ethanolic solution of HEMAB (0.201g in 3.8 mL ethanol, 1.11 mmol) was taken in the 25 mL two-neck round-bolted flask. The slowly add the ethanolic solution of malononitrile (75 mg in 1.2 mL ethanol, 1.11 mmol) with constant stirring. Then reaction mixture was stirred for 5 hours at 68 °C. During the reaction period, the color of reaction was changed from orange, red to dark brown. After that the reaction mixture was concentrated to get viscous dark brown liquid, and it was washed with cyclohexane (2 mL) to get precipitate the product.
The precipitate was filtered under vacuum and dried. Finally, the dark powder was recrystallized in toluene (12 mL The adequate crystals for SCXRD were obtained by slow evaporation, 20-50 mg of [HEMABM] was dissolved in 5.0 mL of CHCl 3 , the solution was kept at 4 °C for 3 days until the appeared the single crystals orange color. Also, similar single crystals were obtained from the methanolic solution. Table S3 . Torsion angles (º) for HEMABM Bond Angles(º) C(2)-C(3)-C(4)-C(5) 179.7(16) C(3)-C(4)-C(4)-C(6) 2(3) C(3)-C(4)-C(5)-C(10) -177.6(16) C(10)-C(5)-C(6)-C (7) -1(2) C(4)-C(5)-C(6)-C (7) 179.8(15) C(5)-C(6)-C(7)-C(8) 0.2(17) C(6)-C(7)-C(8)-N(3) -178.1(9) C(6)-C(7)-C(8)-C(9) 0.5(11) N(3)-C(8)-C(9)-C(10)
178.4(7) C(7)-C(8)-C(9)-C(10) -0.4(10) C(8)-C(9)-C(10)-C(5) -0.5(14) C(6)-C(5)-C(10)-C(9) 1(2) C(4)-C(5)-C(10)-C(9) -179.6(13) C(7)-C(8)-N(3)-C(11) 173.0(7) C(9)-C(8)-N(3)-C(11) -5.7(9) C(7)-C(8)-N(3)-C(12) -7.7(10) C(9)-C(8)-N(3)-C(12) 173.7(6) C(8)-N(3)-C(12)-C(13) 82.9(6) C(11)-N(3)-C(12)-C(13) -97.7(6) N(3)-C(12)-C(13)-O(1) 56.8(7) C(1')-C(3')-C(4')-C(5') -1(4) C(2')-C(3')-C(4')-C(5') -177(3) C(3')-C(4')-C(5')-C(10') 175(3) C(3')-C(4')-C(5')-C(6') -6(5) C(10')-C(5')-C(6')-C(7') 2(3) C(4')-C(5')-C(6')-C(7') -178(2) C(5')-C(6')-C(7')-C(8') -1(3) C(6')-C(7')-C(8')-C(9') -1.6(18) C(6')-C(7')-c(8')-N(3') 173.9(14) C(7')-C(8')-C(9')-C(10') 3.4(17) N(3')-C(8')-C(9')-C(10') -168.4(17) C(8')-C(9')-C(10')-C(5') -3(2) C(6')-C(5')-C(10')-C(9') 0(3) C(4')-C(5')-C(10')-C(9') -180(2) C(9')-C(8')-N(3')-C(12') -4(2) C(7')-C(8')-N(3')-C(12') -176.7(8) C(9')-C(8')-N(3')-C(11') -170.9(15) C(7')-C(8')-N(3')-C(11') 16.5 (17) 2.0988 S1-T1 Gap (eV) 1.4291 S1-T2 Gap (eV) 0.1397 S1-T3 Gap (eV) -0.2758 Dipole (D) 9.3701 Table S5 . Second order perturbation theory analysis of Fock matrix in NBO basis for HEMABM Donor(i) Type Acceptor NBO (j) Type E2 (kcal mol -1 ) LP (1) N2 Lone pair BD*(1) O1 -H1(O) σ* 6.00 LP (1) C8 Lone pair BD*(2) C3 -C4 π * 0.74 BD (1) O1 -H1(O) σ BD*(1) N2 -C2 π * 0.33
